

PCTMO. A / 0 1 5 251 



2 2 NOV 2004 



DTVESTOR IN PEOPIB 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised m accordance Section 74(1) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
ComptroUer-General, hereby certify that annexed hereto is a true copy of the documents as 
originaUy filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982 if a company nanied 
in this certificate and any acconq,any ing documents has re-registered under tiie Cojnpames Act 
1980 with the same name as that with which it was registered immediately before re- 
regbtration save for the substitution as, or inclusion as, the last part of the ^fj^^^^ 
-public limited company " or their equivalents m Welsh, references to the ^ of the con^any 
i^this certificate and any accompanymg docmnents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "pubUc limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certam additional company law rules. . _ 

PRIORITY 
DOCUMENT 

SUBMrriED OR TRANSMITTED IN 
COMPLIANCE Wrm RULE 17.1(a) OR (b) 





BEST AVAILABLE GOPY 



02-I^C-20B3 14827 FROM CIBfl SC UIT LTD 



TO UK PftT OFF 



P.02/C33 



p«tont? Act 1917 
(BnloiCD 




^^PATENT OFFICE 



- 2 DEC 2003 
BECEIVEDBY FAy 



The 



Patent 
Qfficse 





Becpi^ ffflr gcant of a pateut 



I.00-032P900.7 

'Hko Patent Offioo 

Newporfe 
OwentMPdlBH 




0327900.7 



- 2 DEC 2003' 



WBstYodcsUm 



*Iilsla of xmratabn 



: .PRoraess P6R pitePARiiie uhsaturaied amuvk 

: ?AND CARBCXXVUC AODB 



6. 



Sagdom to wi 
dunfldto not 



poBmas 



tow Moor 



WestYoitwIiln 
BIH20JEE 



give 

iSid ooimtiy onid Qks date of fiUiig ottiiB 
or oitradi of Aese egritor appTirrttiftttft 
aud^^FwAnoir^HiliB art 



<jili0»i6a ^tssdbred from a eadiiw 
ji. gtv» tlie aiiiiilM»r ondliho 

b a cMfaanBBBfe <tf iavontokfibjg^ and ixf 
riatt to Biwit of a IwiaB* w^'n**^ ^ 
sni^iart of tills m^oest? £l0«vi»' 



CdBQrAnoantli^eax) 



Patents Fcim 1/77 



02-DEC-2Ba3 14S27 FROM CIBfl SC UT LTD 



TO UK PAT OFF 



P. 03/33 



Patents Faxm 1/77 

9* Bnter tiio numb^kr of sheets for any of 
the fiJlcriring itcmg ym jrm filmy iwrili 

feHii fibcm. Do not eotunt eop!jb& of the 
same doenmottt 

Cont^ali^li i^kodtfi of this fimn • 
Abstract 1/^ 



or 



10. IfymoEoalfiafilliigaBgroftlie&llfivlBga 
hcnr inapy agomsl; oBok item. 






PrivriLy ^cumozits » 






TranalalaEoiis of prioxitaP docfomaiits - 






Statement of iBvezLtorahip O^d - 
tognratof apofeont ^teste Aim 






RoQjaosfel^praliin^^ 1 




J 


Bfigpiflgt far BiAgtaiitmn m^Ttw^fltjiin • 


- *.* • - 











^ . -a - iii-i roqoest^e ^aot of a patent on the basis of tUa apphm&m. 

- '':''fiignatiirB * - ' Date 

'j^h^.^:^'-^ 021 



12. MmiB and daytiina telephone Diunbsr of JanaSpInks 01274 417BBB 

perena to cpqctagt in ihm United Kingaptt 

WaxEdng 

A^arimjy^il£ca^imft!ki'Ap^ienth die CamptFoUer nfthe Bataat QBhc wiO Canada wh^Uier 

jnMhatim tarwmmmm^tkai afdinlttventkm Bhov2db& pTofuhftcdorrcBtdc^ under Secdan W of its F^s&ata 
Act 1977. You v^JOJbeSa/axTaodlfliAejnmsmu^ CFrj^txictywuiveatiimja dna way, F^aihermm, i£ 

jnuJfvBin the United IBagdom, Section 33 of the Patenis Act 1977 stops you from sppb^Ara patent BbtO&d 
mtboat HtbI getttoff written p&wssion £tom the Patent O^ce unless aa gppHoitioii has been Hied at least 6 
weeks befhrpJmadIn the imited lUngdom £ar a p^ttnt Boit^e oam^ invention and either mo iiireetion pixfhibitiniff 
piddication arcawmumeaHaa has heen gimi, or any such dimctian has been revoked. 

Notes 

^ JtyouMedhelp ttoHB/n this Arm io^joahai^anyqueatbms^ pieasGcemtactdwRtt&atQSS^onOeiS 

b) Wkite your anawars in capital letters uait^hiaokini oryoaw^type them. 

e) JET t^ra la not emMghepaeatbr all ttor^i^v^t detail 

aheet of paper and twii^ ^aeecontinmtiooah^tria the ratevam partis). Ai^oantmaation sheet i 
attaohad^thiaibrm. 

d) Onoeyf^ hamBiladin the fmu yoo must remembar to aign and date it. 

e) Ibrdetaih ofth^f^and wrSys to pay please eon tact tba Estent OSmca 



PbtelltsFo]^m 1/77 



-2003 
-ft. 4 



14131 FROM CIBfl SC UTT LTD 



10 



BT/3^2346/P1 ^ 

p^ r ^« far Prenarina Ur f «^ttimted AmM^ft anri Caiboxvlic Adds 

The present Invention relates to processes for preparing ethylenically 
unsaturated oartwxsfMc ^<^^ from Ihe corresponding nttriles or amides 
employing nUrilase or amidase respecBvely and far preparing ^ytenically 
unsaturated amWesftom the oonosponding nlWIes employing nitrile hydiatase. 
-me mvertkin also conoems new nllrile hydraiase, amidase and nitrilase 
enzymes and mlciooroanlsme that can produce such enzymes. 

The enzymte catalyete of dhemlcal readiona ia well^tocumented In the Hterature. 
It is well known Id employ blocalalysts. such as mlcroofganisme thai contain 
enzymes, for conducting chemical reactions, or to use enzymes that are ftee of 
mteoorgantems. it Is known that various ethylenlcfflBy unsaturated monomers 
can t)e prepared k>y converting a suljstrate starting material into the dM^ 

15 monomerbyuseof abtocatalysL 

Nitrite hydrateseen^ymesare known tocatalysettie hydration ofnttiles to the 
corresponding amwes. Typically nitrile hydratase enzymes can be aynthasBBd 
by a variety of mlcTOorganfema. for Instance microorganisms of the genus 
BacHlus. Bactertdftim. Mfcroooccus, Brevlbacterium. Coiynebacterium. 
Pseudomonas. Adnetobader. Xanlhobacter. Streptomyces. IWiIzoblum. 
Klebsiella. Enterebactar. En«!nla. Aeromonaa. Otrebacler. Achiomobader, 
Agrobacleiium, Pseudonocardla, Rhodococcus and Comomonas. 
It IS known to produce aciyiamlde and ammonium acrylatefrom acrylonltnle on 
an industrial scale using as a catalyst nitrile hydralase and riHrilase respeclhwly. 
When producing these pn)duCt8 biologically ft Is desirable to employ an enzyme 
which IS capable of producing aqueous aoiuBons of acrylamWe or ammonium 
acrylate in high concentration and yet Is not poisoned by acnflortitrile and Wgh 
concentrations of acrylamWe or ammonhim awylale. 



20 



25 



30 
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A review paper by Yamada and Kobayashi, Blosci. Biotech. Blochem 60: 1391- 
1400 (1 096) charts the development of ttw biocatalysed |»>ceee for the 
production of acrylamlde monomer up to a concentration of 50%. This review 
describes the three generations of catalyst developed for the Industriei 
5 production of acrylamlde culminating with Rhodococcus rhodochrous J1 . a 
l^cteilum that requires cobalt as i»rt of the nttrlle hydrotase enzyme which 
catalyses the formation of aoiylamide from aoytonltrile. The nHrfle hydralase Is 
synthesised In v«y Mgh ieveld In the bacterium due to the pn^eince of urea ae 
an inducer in the culture medium. 

10 

A paper by Nawaz et al.. Arch. Microbiol. 156:231-238 (1991)» enfHIed 
'MBtatxdism of ac^onltrile by Klebsiella pneumoniae' descffl»s the Isolation 
and growth of the bacterium K. pneumoniae and Us sutssequent rapid utiteation 
of acrylonltrile and fomnadcvi of aoyiamlde which was then furtt»r hydFolysed to 
15 acrylic add. The organism was Isolated using an enrichment culture technique 
wHh acrylontlrile as the sole nlln^wi source at pH 7.5. 

Takashima et al.» J Indust Microbiol. Biotechnoi. (1998). NitrDe hydralase from 
a thermophilic Badlius smittil, describes the characteiistlcs of a themiophillo 
20 bacterium which syntheslses nitrile hydratase. The nltrlle hydratase has high 
acrylonitriie converting actlvi^ and the highest activity was at pH 10.6 or aboveu 
This would suggest for optimum activity to be achieved for this enzyme, the 
reaction solution would have to be buffered at this high pH. 

25 Ramakrishna and Desai Biotechnoi. Left. 1 5: (3) 267-270 (1993) describes the 
supertorf^ of cotialt Induced acrylonHrBe hydratase of Arthrobacter sp. IPCB-3 
for conversion of acryionltrlie to acrylamlde compa^ wIBi an iron contannring 
nitrUe hydratase bi this organism. This liaoterium requires cottalt. and urea as a 
co-factor and Inducer respectively to give the high^ nitrile hydratase activity. 

30 ARhough the cobalt containing nitrile hydratase of this organism appears to 
haye good acrylonitriie tolerance, at acrylamlde concentrations of greater than 
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25% the enzyme activity was greatly reduced. 

Varioue strains of the Rhodococcus rftodochraus spedes have been found to 
very effective produce nitrile hydrafase era^e. EFM3 307 926 describes the 
5 cuituring of Rhodooooois rhododirous, speciflrally strain J1 in a cultuns 

medium that wntatns cobalt ions. The nfbile hydrafese can be used to hydrate 
nftriles into amld^, and in particular the conversion of S-cyenopyridine to 
nicotinamide. Thfsoiganlsmls^rttierdesc^bedinEP-0362829, which 
describe a method fbr cultfvating baderia of the. species Rhodococcus 
10 rhodochraus oompiising at least one of urea and cobalt Ion fbr pneparfng the 
c^Ils of Flhodococ^us rhodochrous having nlMIe hydratase adivfly. Specifically 
described is Rhodococcus rhodochrous J1. 

Rhodococois rhodochrous J1 * is used OTmmerdatly to manufacture acrylamide 
15 monomer from acrylonltrite and this process has been described by Nagasawa 
and Yamada Pure Appl. Chem. 67: 1241-1266 (1995). 

Leonova et at.. Appl. Biochem. Biotechnol. 68: 231*241 (2000) entitled, **r4itrile 
Hydratase of RhodococcusT. describes the growth and synlh^is of nffartle 
20 hydratase In Rhodococcus rhodochrous M8. The NH synthesis of this strain is 
induced by urea In the medium* whidi is also used as a nitrogen source for 
gnwth by ttite organism^ Cobalt is also required for high nitrile hydratase 
activity* This itterature paper mainly iootcs at indudlon and mdabolic effects. 

25 It Is also known to produce ammonium acrylate direcOy from acrylonifrile by the 
acQon of a nitrffase er^me. W(^721827 describes producing a concentrated 
solution of ammonium (meth) acrylate which is substantially free of (metti) 
aorylonitriie by tfie enzymic hydrolysis of (meth) acrylontbiie in tiie presence of 
water u^ng a nibils^ enzyme which has a iCm for (metti) acryionitriie of below 

30 500 micro moles and Ki for ammonium (meth) acrylate above 100,000 micro 



02-DEC-20aB 145 32 FRCM CIBfl 9C UT LTD TO UK PflT OFF P. 23/33 

4 

mdes. The enzjfme can be obtained from a Rhodocoocus rtiodochrous 
mfcnoorganism. 

Nagasawa at al., Appl. Microbiol. Biotechnol. 34:322-^4 (1990) al^o de$crlba 
5 the use of ttie nitillase of Rhodocoocus rhodochrous J 1 for the synthesis of 
acrylte and meihacryllc add. They looked at the effects of temperature, 
acryionltriie.Gonoantration and pH conditions on the reaction. 

Each of the aforementioned references desarft>e bacteria Hiat produce nttifle 
10 liydratase ornlliilase enzymes. All of these disclosure require that the t>acteria 
are grown at approximately neutral pl-l. 

The genus Dietzla was first deroribed by Relney et a!.. Int J. Syst Bacteriol 45: 
32-36(1995). Dietzla marls became the type species for the genue. In 1999 a 
2 15 further Species addlQon was made: Dietzla natronolbnnaea, this species first 
being described by Grant et a.. Extremophiies 2: 359-366 (1998) in the 
publiratlon entitled 'Dietzla nabronolimnalos sp. Nov., a new member of the 
genus Dietzla isolated from an East African soda lake'. 

20 The Dietzla natronolimnalos strain isolated by ttiese researchers 15LJ41 (CBS 
107.95) is an alkaliphile and as such grows at high pH (10) and in addition it 
grows In culture media containing high salt concentrations (40 g/1). 

The Dietzia genus has been described for ttie catalysis of the synthesis of 
25 saturated compounds. For instance, WO-Af^2/12530 describes a proems for 
preparing 3-hydroxycarboxyIic add by the hydrolysis of 3-hydroxyrtHrile using 
Dl^a sp. ADL1 (ATCC PTA-1854). 

A process for the preparation of glycine firom glydnonitriie using microorgansims 
30 is described In WO01/048234. A numlier of microbtei spedes are described in 
this patent biduding Dielzia mais. 
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Microorganisms v^ldn spectfically produce acrylonitrilas^ or acryionitille 
hydratase enzymes or other analogous er^mes for converting unsaturated 
nitrDes to the con'esponding amides or c^rboxylic add$i are grown at about 
5 neutral pH, that Is appnaxlmately pH 6 to Consequently, it can be more 
dffflojlt to maintain ttie sterility during the cuituring of the bacterium as ft Is 
recc^nized that many, many microorganisms WW grow at this pH. A parficular 
problem tiiat can occur therefore, is that the fermentation can become 
contaminated v^ih ofiier mlcrooiganlrane. Sudh contamination not only impairs 

10 the production of the required enzyme, but may also result in undesirable by* 
products when used to (invert the unsaturated nltnle to the desired product 
AddKltmally it Is most unde^r^ble to have other microorganisms present as in 
adw to ensure they are not harmful ttiat fs not pathogenic, the unlcnown 
contaminants would have to be identifled. Consequently, the famentattm would 

1 5 : have to be abandoned whldi fs both expansive and time-bonsuming. 

It has already been described that urea is often added to the femientation 
medium as an Inducer of the nitrile hydratase of many oiganfsms that are 
shown to produce acrylamlde from acryionltlle. Solutions of urea can be 

20 alkaline due to the presence of ammonium ion in the solution. And addtUonally 
if the urea is degraded at all during the fermentation this r^eases ammonium 
ion causing the pH of the medium to increase, unless buffering capacity in the 
form of buffi^ salts Is added at high levels, or more iik^y the In(»-easing pH 
effects are counteracted by tfie use of acid addition to the femnentatlon. This is 

25 tfierefore a further pnoliiam with fermenting the mioroorganism at neutrsd pH in 
that It is normally required to buffer the reaction mbdure in order to counteract 
the effect of adding urea. Buffer solutions that are used may include phosphate 
salts* citric add In conAination vrith a basic salt such bs phosphate, trfs or any 
other buffer genereity known to be applicable to use in femientatfon systems to 

30 give rise to a neutral pH. 
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A ftjither problem is that flie known microorganfems tend not to be tolerant to 
hfgh salt rancenbations and this can nrault In cell leakage during growth dnd 
during use of the bacteria as a bicx^rtalyst due to the difK^nces in flie osmotic 
pressure within the ceo and in the femientatJon or reaction medium. For 
5 instance If a mlooorganlsm is being used to prepare a (»rt»>xylio a^d salt, this 
solution would have a higher Ionic strength than water or buffi^ solution. It might 
be the case that dependent upon tfie mlcrooiganism used, ttie dtfFenence in the 
osmotic pressure In the cell and the reaction solution would c^use the cell to 
rupture thus reducing the capability of the organism to act as an effective 
10 biocataiyst and also by virtue of the intraceliular material now being present as a 
contaminant of the reaction mixture, which may t>e wholly unde^ble. 

, it would therefore be desirable to provide a process and a biocataiyst which 
overcomes all of these problenr^ in partfwjiar it vAll be desirable to provide a 
15 process in which efiiylenFcally unsaturated carboxyiic acids and their ammonium 
salts can be prepared from the conresponding nllrile or amide and in which 
etti)ienrcaiiy unsaturated amides are prepared from the corresponding nfbfle In 
high yield and wittiout flie risk of unwanted byproducts. 



20 in accordance witfi ttie first aspect of the present invention we provide a 

process of produdng an ethylenically unsaturated amide, wher^n a nitrile is 
treated with an en^me which Is a nftriie hydratase In an aqueous medium, 
characterised in tfiat 

the.nitrfle hydralaee is obtainable from a microorganism of the Dt^a genus. 

25 

According to the second aspect of ttie present invention we provide a proems of 
producing an ammonium salt of an ethylenically unsaturated carfoaxyilc acid, 
wherein a nitnle is tn^ted an enzyme which is a nitrilase In an aqueous 
medium, chamcderised in ttiat 
30 the nitrilase is obtainable irom a microorganism of the Dietzia gmus. 
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Aocordfng to the ttiird aspect of the present invention we provide a prcce^ of 
produdng an ammonium salt of an efhyl^calty unsaturated carboxylfc acid, 
wherein an amide is treated with an enzyme whidi Is an amidase in an aqueous 
medium, characterised in ttiat 
S the amidase is obtainable f ram a nticroorsanism of the Dietda genus. 

Unexped^iy we have found that microorganisms of the Dietzfa genus are 
capable of produdng spedflc nitiiie hydraiase, amidase and nliiilase ens^mes 
suitable for converting ethylenioally unsaturated nitriies to ttie corresponding 

10 amides and carboxyllc adds on an Indusblal scale. 

The Dietda microQiganlsms can be cultured at alkaline pHs, for Instance pi-l 9 
to 10 vvhlch faoilitates improved sieriiily of thefennentatian, Advantageou^y we 
now find that the fermentation and bio-process can be integrated and thus 
carried out fn a single step. 

.15 m 

Furthermore, the Oletzla microorganisms have unexpectedly been Ibund to 
exhibit high tolerance to high concentiations of unsaturated carboxj^lc adds and 
therefore enable ethylenlcally unsaturated nitriies, such as acrylonitrile. Id be 
converted into the carbox^ic add« audi as acrylic add (as the ammonium salt) 

20 at high concentoations. Typically such high concentrations of acids coutd be 
expected to bring about cell ieaicage and render them unsuitable for re-use In a 
bloconversion process. It Is also po5sIl)le to use the Dietz^ microorganisms 
and nitriie hydratase produced iherefhom to produce acrylamlde in high 
concentrations. Furthermore It is also possible to synthesise ethylenicaily 

25 unsaturated cart^oxylic acid in high concentrations finom tiie corre^onding 
amide using Dietzia and amidase enzyme produced by the DIetzia 
mlcHXiorgani^s* In a furtiier development of the process ethylenicaily 
unsaturated carboxylfc acids can k>e prepared from the corresponding nitriie in a 
two-step process involving a first stage hydration to the corresponding amide 

30 using the nitriie hydratase of Dietzia and a second stage conversion of the 
amide into the carfooxyllc add using the anmdase produced by Dietzia. 
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Preferably the eihylenlcally unsaturatBd nitrile Is (melh) acrytonilrlle, the 
ethytenically unsaturated amide Is (meth) acrylamlde and the eftiylenically 
unsaturated cartxixylic acid Is (meth) acrylic acid^ 

5 

In wdti rase the mizymes may be ocbscted from the microoifiganism and uaed 
dlrecHy In the reacOon. Preferably though the onzymea ai« orniprised wfflfiln 
wAiole cells of tild microorganism. 

10 The microorganiam may be any species of the Dletzla genus but Is prsfsrably a 
species of Dietda sdected from the group condsdng of Dl^a mdrcxidlmnalos. 
DIslzia marts and Dielzia psychFslcaliphila. 

Most preferably the microorganism used to provide the niblie hydratase 
15 oTiamidasa or nHiilaae enzymes is a new ivdcrooiganism Dietsda 

natronolimnaios strain 2347 (NQIMB 41 165). In a further aspect of the present 
invention wedaim the new microorganism Diel2la natronolimnedos strain 2347. 

The nitrile hydratase enzyme, the amidase enzyme and the nitrilase en2yme 
20 ^K:h obtainable by cutturing Dietzia natronolimnaios strsdn 2347 are also new. 
The details of strain 2347 are given below: 

1. Origin and Deposition 

The strain 2347 was isolated by us from soil In Bradford. England and deposited 
25 on ^ March 2003 at the National Collection of industrial and Marine Bacteria 
(NCIMB), where it was assipied the acc^sion number NCiiMB 41 165 under tfie 
Bud£^est Treaty. 

2. i^Aorphological and cultural characteristics 
(1) Polymorphic growth 

30 (2) Mtmfy: immoUle 
(3) Non-spore fbrmer 
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(4) Oram positive 

(5) Aerobic 

(6) Growth on nutrient agar gives pink round sWny colonies vrtthin 48 hours 
atStfC 

5 (7) Qrowtti on Alkaline Medium yields bright red shiny colonies with mucous 

tfiXtUDB* 



3. OuHlvaHan and Nitrilo Hydratase Synthesis 
The Olelzia bacteria, tor inslance DIetzte natronolimnalos. of the present 
10 invention can be cultivated under any condlthans suitable for the puipose. but tt 
is most preferable to grow In a medium that is alkaHne and which may also 
contain sedt at high levels. Examples of suitable cuHure media are shown in the 
patent examples. 

In addition a suHable hiducer for the nitrite hydratese. amldas© or nitrilase 
15 should be included In ttie growth medium. These could be anitrile such as 
ecetonttrile. proptonitrile. Isobutyroriltriie ot acrylonitrile or an amide such as 
aoetamkle.pfoptonamlde.lsobutyramldeoracrvlamlde. SpedflcaBy tor nitrite 
hydratase activity for amide fonnatlon, urea couW be used as enzyme Induosr. 

20 The following examples Illuslrale the invenUon. 
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ExampJei 

A) DistzJa natronclimnalos NCIMB 41 165 was isolated ftom 808 and Et was 
grown in a 2L laaffled Erlanmayer flaali containing 400 mL culture medium 
containing the following constituents (g/L): dlPotassium hydrogen phosphate 
5 0.7; Potassium hydrogen phosphate 0.3: glucose 10.0; yeast extract 3.0: 
peptone 5.0; megnesium sulphate Iraptahydrate 0.5: Urea 5.0; cobalt (Morfde 
hexahydratB 0.01; tap water to 1L. The pH of the medium was adjusted to pH 
7.2. The cuRure was grown at 28*^ for 5 days. Biomass was harvested by 
centrffUgathm and stned eft-20PC. - 
10 B) Dietzia natronollmnaios NCIMB 41 1 65 was grown as described (n (A). 

i-iowever the urea was removed Ihim the medium and acetonitrile was added at 
BgflL 

C) Dietzia natronollmnaios NCIMB 41 165 was grown as described In (A), 
l^owever the unea vms removed fiom the medium and tsobufyronttrile was 

ii* 16. added ats g/L f . 

D) A portion of the blomass from (A) was defrosted^nd suspended in 50mM pl-l 
7 30(Sum phosphate buffer (20 mL). The suspension w^ incubated at 15°C for 
10 mfaiuies. Acrylonltrlle (0.247 mL) was added to the cell suspension and the 
mixture was shaken. A samfde (0.3 mL) was removed immediately and it was 

20 added to a solution of 8.8% o-phosphoric add (0.3 mL). The cells were 
removed by centrifogaficn. The supematent was analysed by HPLC for the 
presence of acrylonltrlle, acrylamlde and ammonium acrylate. The reaction was 
carried out for 10 minutes. The specific nitille hydnatase activity of Ihe cells was 
44,1 70 Mmoies/mlnute^g dry weight of cells. " 

28 A portion of tie blomass from (B) was treated as described In <□). The specmo 
nltrile hydratase acSvHy of the cells was 1 1 .060 (imoles/mlnute/g dry weight of 
cells. 

E) A portion of the blomass from (C) was treated as described in (D). The 
specific nlfriie hydratase activity of ttie c^is was 1 150 pmoiea/minutei^ dry 

30 weight of ceils. 
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Example 2 

A) Dleiria natronolimnatos NCIMB 411^ was grown for 5 days at SO'C In the 
foltowring culture medium In g/L: peptone 5.0: yeast extract 5.0; glucose 10; 
potassium dihydrogen phosphate 1.0; magnesium sulphate heplahydrateO^: 

5 sodium chloride 40.0; disodlum carisonate 10.0. pH 10.0 

B) DIetzia paychralcaliphOia NCIMB 13777 was giown In the medium described 
ln(A) 



15 
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Clabns 

1 . A proems of producing an ethjHenically unsaturated annide, w^drein a 

nttrile is tieabed vtfHh an en^rnie which fs a nRrfle hydralase in an 
madium, characterised in that 

5 the nitriie hydratase is obtainable fifom a micpoorganrsm of the Dietzia genus. 

2. A process of producing an ammonium salt of an ethyleni(;aUy un^tureted 
carboK^ic a<4d, wherdn a nRrlie is trealsd with an en^me whldi is a nifriienta in 
an aqueous inedium« characterised In that 

the nitillase is obtalnatde torn a microorganism of the Dietzia genusw 
10 3. A process of producing an ammonium sdf erf an ethylenically unsaturated 
carboacyilcacld, wherein an amide i& treated with an enzyme which is an 
amidase in an aqueous medlunn, Gharacferfsed in that 
the amidasa is olitalnable from a microoiganism of the Dietada genus. 

4. AproceKaiHxinlingtodalm1orclalm2lnwhi<^theeth^anicai^ 
15 unsaturated nttrfle Is (meth) aciylonltrlle. 

5. A procKs according to any of clalm$ 1 to 4 in vitfiidi the ethyienically 
unsaturated amide Is (meth) aoylamlde. 

6. A process acconding to any of daims 2 to 5 in whicrfi the ethyienically 
unsaturated caitoxyllc acid is (meth) acrylic add. 

20 7. A process according to any of daims 1 to 6 in which the enzyme is 
comprised writhin whole cells of the microorganism. 

8. A process according to any of dabns 1 to 7 In whiOi the microorganism Is 
a species of DIelaa selected from the group consisting of Dietzia epp., Dietzia 
natronollmnaios, Dietzia maris and IDietda psychralcaliphila. 
2B d. A process according to any of dalms 1 to 8 In which the microorganism is 
Di^a natrondimnaios strain NCiiVIB 41165. 

10. Dietzia natronolimnalos strain NCIIMB 41 165. 

1 1 . IMItiile hydratase en^rme obtainable by cutturing Dietzia natronollmnatos 
strain NCIMB 41 165. 

30 12. Nitrilase enzyme dstalnable by culturing Dietzia nafa-onolimnaios sbain 
NCiiy/IB411BS. 
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13. Amidase enzyme obtalnabia by culturing Dietda natronolimnstos sbiain 
NCIMB 41165. 

5 
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Abstract 



Proc^ for Preparing Unsaturated Amtdes and C gifamcvtle AeMs 

5 AprocessofprodudnganamWeinOTianltllebytheactionofanlt^ 

hydratase enzyme or ammonium salt of at ethylenfcaliy unsaturated carboacyiio 
acid fiom a nttrife or an amide by the action of a nKrHase or amfdase 
respectively in Mhfch enzymes are obtainable ftom a miciooiganism of the 
DletzJa genus. 



TOTAL P. 33 




PCT/EP2004/013251 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

^IbLACK BORDERS ^ 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

P^LOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS , 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning tliese documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Maflbox. 



